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Title : NUMERICAL VALUE CONTROL UNIT AND CONTROL METHOD THEREFOR 
[Abstract] 

[Object] The present invention is for improving the data 
input/output performance of a numerical value control unit, 
and this facilitates a high-speed data input processing, and 
makes it possible to input/output data in a character code. 
[Structure] A character code conversion processing section 31 
is provided in a data input/output control section 30, and 
data input/output is carried out in a character code between 
the numerical value control unit and an external input/output 
device 2 . 

[Effects] It becomes easy to carry out input/output, and it 
becomes easy to process the output data. 

[0228] The input of compile data is for sequentially 

reading one block data from a memory area that stores a result 
of an analysis of a work program, as shown in Fig. 58. Data 
stored in an internal memory (15 or 16) of the NC unit 1 or 
an external memory unit 47 is read out. In the CAM system 48, 
if it is possible to generate data similar to the analysis 
result according to the present invention, it is also possible 



to read the data directly from the input/output control unit 
22 via the external input /output unit 2. If it is possible 
to use the data generated in the CAM system 48, it is also 
of course possible to temporarily store this data in the external 
5 memory unit 47, and then read this data when necessary. 



Brief Description of the Drawings] 



[Fig. 51] This is a key-portion block diagram showing the 
10 outline of a work program processing of the NC unit according 
to the present invention. 

[Explanation of Reference Symbols] 

1 . NC unit 

15 2. external input/output unit 

22. input/output control unit 

23. work program analyzing section 

24. data buffer 

25. machine control section 
20 26. servo control section 

27 . servo motor 

31. character code conversion processing section 

47. external memory unit 

48. CAM system 
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J; tJF^gp-r— ^ 3 2cort2?riS!!OE&ix5o 

[0 0 9 0] ^Jh^tfC^SS^ ^jEttffi^S:^^- 
50 Ktc^-TS Ufyyi02) o C^X^^-Kt 




#5, <Z> 

" 111. 2 2 2" 

(7, 5, 2) =0, 111. 2 2 2; 

[0 0 9 1 ] Cjxfl B^iBffiO 5*12^0?*-*" 
0" Sr" 111. 2 2 2" KIHE-fan t «:**" fctfTC 

«bU " 7" ^MB#^> " 5" jWTJt " 2" # 

tfjEft^-^SrffcbU " 0" aMfiEtfUOx-** " 
111. 2 2 2" tiH&lE ! ik(D7 : — 9 £^W~ -h(D^hho 
[0 0 9 2] CO^^nfcSi^^-K^iET 1 
-^xUT3 8iC*&#rf^ 0 H8tefc^-C> 100 

[0 0 9 3] Rfc, HaSrSofc^-^fflSrSCS^S 

[0 0 9 4] HEKr-^fc^-^Rfctt. H8"C* 
5 ^> **»J«H»4 1 lirtW^-* 3 2 (A— h 1 
0 0 0) ^t^IEx-* 3 8 «r»9a* (A"- M00 
5) , rn^^lXCRTl9i^Tt^7-^^ 
*J*-f*. "Tftfr^ CRT 1 9±^tttfiBBf*#** 

[0 0 9 5] Ell 2fc*5V^C, " TOOL DATA" 

# 5CQ<X>(- 1 2 3. 4 5 6 

<Z>i-4 5 6.7 8 9 30 
©7-^^St^i^t^, 5 1tf*lfcIS 

#( 5) X( 1 23.456) Z( 456, 789) C ( ) 
tAfJ LXy*-*Afi&ft*-tZ n INPUT" ^ 

[0 0 9 6] — o(D®®T^ft^~^£^IELfcaH^ 
fctt, Hi 3tr^-Ti5 (c*]E«^ s ±"CRe«*SH ^ 

So 

[0 0 9 7] Hi 0tl> <g:Ex~^^^£RES^£i±" 

^lijffii^^-r^^IEx-^^^IEx-^ 3 8<0*fcfc 
6*^5a^3iy^U U77^110) . ftttfttfR 

^-^ffiJ-tfiEL-CSe^S-fr Ury7 p l 11), 

7^112) , fcixtf^tx-^SrtfiELrRe* 

Uf^l 1 1) o »&irz<r-*tm<tz 5C 



• WB¥5- 1 3 4 7 3 4 

JxtfjfcTl"*. 

[0 0 9 8] ^-^©WIBUJt^lfcSixfcttA-C, H 
8(^-r«t9^iEf ; "-^^©^ait C/W-M0 0 
6) , 3E5l«yl»4 2^-^IE7 f --^^fci:^F fe ]gi5T f 
-^32 *&lE-fZ> 0v— M 0 0 7) o BjEtfycT t 
fcr-* 3 8ttBttftKJfi*S*i'*. 

[0 0 9 9] Ki^ffStt^y-^ 3 9#*-#- K2 

3 8 k UClWftU x-*<0^*Jh##l*Sftfc 
[0 10 0] *fflAffi#3SIK2J&»fex-**Art 
— JA^Lfcf*— ^tlREf*—* 38k Itfe^L, X 

«]ES: 1 ofo»gl4^bff 5 r. 1 1> pflfifc ft*. 

[oioi] ±E«««-ett, tfjEUfc^-^a 
***t>fti/\ mtf, ^lE^i^iEbfcck^-r^ 

-*«r**i~Sfcj&>* ^7 9-CRT-e*>tbff*Effl^ 
[0 10 21 *fc, IBKtWrt^— K#ON<o»^ 

^^n- ki-^&u r th^rnm?-* 4 5 s-t&#3-r 

£ (/W— M 0 1 2) o mm?-* 4 5 tttelEf*-* 3 

8 t£<ia 1:7^7 h©x*3-KT«*sixr*5 

[0103] ®8:r-* 4 5 l±« 9 ST bftfeEttS* 

[0 10 4] W&r — * 4 5^rt^JiCRT 1 91-^ 
fcie^ftb^**^^"^* 4 ^*^***** r i: 

r t t>^riBTas>5 Ow— m o o i ) o 

[0 10 5] Hi 5temm?-*4 5^CRT 1 9^* 
*Si3:fcW-ek9, (A) HSfrOx-^^bNIt-^ 
S-frfcR (B) tilIS7C'y 5 -~^o^^^^:/'c^]^ 

ifOi^ftlftf^SrlTi^oaRffl-efc!), " ALL" tt 
mm?-? 4 5 SrSffOx-^^P>«I«-^^^r*fc^ 

[0 106] (A) <oifffi**d s w<otWt?&!3x ©B* 
io^^^S^^ixTi/^iHB^HiMB^^^iSi 
BW*tfcOTfc5, (A) Ofl-Cli, SPiffi^oJg 



(10) 
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18 



lHffi«:**Ur^6wt " SORT" ttW* 

to^— ^(O^^Siirafco^fetK (B) collB^w 
tt«-tsat*5o (B) 0Hffi-CttJB7liiBS^BBi"SttfiE 

[0 10 7] " EDIT" ttJBBE^— *fc<fiEl~*fc£> 
T?fc0. Hi 6 (A) 5K*-y^4 6±cot ? 

^^tSwtt^IfB-CfcSo (/V-hl0 13, /V 
-H014) 
[0 10 8] 

(7, 3, 1) =5 5. 1 2 3, 6 4. 8 7 2 

(7, 3, 1) =6 4. 8 7 2, 5 5. 1 2 3 20 

tv^x-^i-aEHu zti*&L^nw-rz>" cop 
\cx. (7, 3, i) (Df—^^Tz-r^ztt^m 

[0 10 9] " COPY" ttJBflfT*— * 4 5tf)l*l^<£>— 

(/w— h 1 0 1 6) o i&JEy"-? 3 8i-eS^^>fcr- 

g&:r-* 3 2 t ^ffifcftbftSo 
[0 1 10] te^'T ; 5x-^O^^ilffiMT f "^4 5 co SO 
ftmZ±X=t¥—-rZhmfe1rZ>i)\ Hi 6 (B) 

K2 l±co^ — y/v*— SrHMPLTfTS. IB 

«**HS 0 " I/O" HJMH f -#4 5<D-«*fctt 

- M 0 1 7) > Urt^lW-tt" COPY" (0#^fclil 

[0 111] UMm3. **W(0»3<0*JlllWc 40 

lE^-^ 3 8 hi 00 6) , ^KDt 5 - 

f&hbfcmiEtoM&A 2l-<t flfiSBf*-* 3 2£«SlE 

(/V— hi 0 0 7) ^Sr^UfCo 
[0 112] **3»Hfc*Sl^-Ctt, ^jEt*-* 38$: 

JE*ft 5 KSfc 1 ofot^i/-^ 3 9 «^*BSr t ot^ 

[0 113] «IE*j£*Bll 1 O^n—f-^r- h£JH</> 



[0 114] ^^y^-Ml^M^t^ Ury 
/l 2 1) o ■B#*SSr0^4DJBR3ei"S (x^y? 
12 2) o Stt, CRT 1 9l:S*tSIS^)#f 

[0 115] n#i^f-^^)llNO. S co-fiHi: 
Jfc«tf-5 Ury/1 2 3) o H8Ti^- h 1 0 0 8 
-CfcS. n#g^ljffiNO. «AS»4o"C^fc»-frtt, 
n#@C0l®BNO. Srflfc!9ffiU Sl-K^t** 
^124) 0 HiE#*S<DMffiX**fT5 UryT'l 
2 5) o 

[0 116] n#g<7)ir— ^ffi^SrSG^S'frS (* 

r^yi 2 6) . Re^^T^*^— ^^lE*** 

<0"r— fQfoZZ. ii^to r<D*S\ 
■^—^11, ^lEUffcOx— ##**S*t"Cl/^5« 

[0 117] ^-^A^^i-nSifO^-^^^-r^ 

U^^i 2 7) . Hi 4fcistt*6 

[0 118] ftt-, ^W^»UtCWf-^5:i 
3a*«»rS*5 Uf^l2 8) • #HEb 
fcv 162 J^-TJfcf^TK- K 3 ±<D*-#- K 

2 1 CO" INPUT" SrffU ^lE^^FSoo^i- 
tt, " C. B CAN" *-*n-To 8 7-CH 1 0 1 

[0 119] miE<nmi&ftftK>frtzM&\^ n#ico 
7-?&sE$m$:ft? Ufy^l 2 9) . 

4 2^tT9o ;v-M01 1W1 0 0 7 0 <iuE^<7^ 
— ^teHHl-fer^^ O— h 1 0 0 9) o 
[0 12 0] ntlOf-^»^R6«*^* 

3 1) . 

[0 1 2 1] Hi 4fc*5l^-C, 6 1 OttUt?" INPU 
T" ^-^ff-T 0 f-^of3E5*S:tBti: 
6 2 0MS^^tTt)^5o «FiESI*^fcofc# 5 (D^f 
-^f±«]E*ix, JJct^IES*^S>5#7C07 f -^a5{- 

[0122]" C. B CAN" 3p~*W Ufc»*tt, 
ftjESr^^v-fe/w-rsrtt-tt?), Hi 4 co 6 3 (OH!® 
S^^o ct 9 ic # 5 cot 5 - ^ H^IE $ tii 31 ^, ^coi^IE^ 

[0123] &itsf-^^i< ttixtf^fr^jaa* 

Uf^l 3 2) o 

[0 12 4] Z<D£l\^ #JB3»W^*3VN-Ctt, f^IE 
^-^3 8^lofo^i/-^3 9d55fe®L?id5^rt 
3 2 (D^lEZfi OZt 6„ 



-10- 




[0 12 5] ^U-^NC^gl (DrtSB^-* 3 2 

*<B«*«:fTl\ ^-^S^ih^- Ki^LT^- 

S3 t-ofof- ^ £r#li& L4# by*—9&TE%:'U 0 

[0 12 6] x-^H^ih^- KtOON/OFF, & 
UJf-^SS^-KoON/OFF, JBKtS*^e— Ka> 
ON/OFFH *«s«fr-K3±<0*-#— H2 lOi 76 

[0 12 7] HJ£ffi|4. *«W(0*4<OlOIS«K 
BILTtftWi-So Hi 7i-*5V^, 7 0fi77^- 
^33 Sr^S-*-*^ h y f-^tfcSc 7 1 n 

[0128] — jR^ii*<o^T>r/u*3t-ett, yv^fv 
& w<om-<o h<D\*&ir — o u^^hSe L4v ^ <t 5 ^ffs 

^]-« »7 7 -fy^at ^ i 9 Ct6 0 7 2 
(DiMR^-as" DAT" ^li«»07r>f^*)5, 

Ofc(0"Cfc5p EI 6 6K77-<^f-f h ylf#£ 
«^**fcWs*>SAS, mftfcft&lrZyT'f/vbVX 
fetoix5oHr:^Jt»^7 2^ w DAT" W7 7>fw 

[0 12 9] — jKo7r-Y/uffa^r-A«-*5V^tt, 
[0130] JtSfi^- 7 2 tt, 

bak nWtfMcoy 7 4 

OLn M£r£Hfc"£-^:7 7-'f >^ (n= 1 ~9) 

dat m^yr^jv 

[0 13 1] 0i8lt 77^f /HEtr^F(07r-r^ffi 

S:R«-r*iftMia-efco, 3\ ;?T^/^ir wi o 

0" <Dyr'(si'*fejE-rz>M&$:%z-Z>b. " wi 0 
0" (7>7T>Ty^ll**Jhtt«-C*)ofc»^ 1"4fr 
" Wl 0 0" (OjPX^o^^iKjftSSSfi 1 *^*^*^ 

ir wioo" t^iE-t-sctn^F^rffiTfcscoT-, * 

y v^vvo" Wl 0 0" tttO*4KLt, BlEZMx. 
tzyr^ju^yr4/u^m±mc n W10 0 n X\ 7 2 
BAK" t Lfc^r-Oui: LXaUtefWM" 
£«> *S1rj\,<D n Wl 0 0 (DAT) " 50 




«fffl¥5-l 3 4 7 3 4 

20 



£-T£<DT\ W^ 10 0 (BAK) " i^ttSSI^f 
lE&Anx. 5 r t #nTflB 1 4 5 0 

[0 13 2] "W100 (DAT) " iD7 7^^ s I* 
Wffi4tWSO*frM:, ^iEmcO^r^^" Wl 0 0 

(DAT) " tU t!/^V7 7-f/KO*tt" Wl 0 
0" (OL1) tU«fflt*5< 0 

[0 13 3] r^J:5«^ 7 7-<;H:»UtlllSrff5 

[0 13 4] WB»jhtt«-c*rt**tfc- W10 0" 

(BAK) (077>f/Ht WB»Jhtt»3»»»*ix/t# 

" W10 0" (DAT) ► "W10 0" (OL 

1) 

" W100" (BAK) > "W100" (DA 

T) 

£#uE£;rw WiEfecDyTJ frtm^yy^ >vbt£*). 

[0 13 5] Ell 9li77^;«l^t7D-ft- 
h-CS>5o 77>f /KO^jEti L< tt77>f/VT-?^ 

[0 13 6] £i\ ra— W77>f yW*W7 ldS#4i"^> 
3ft^5^JWJi-5 Ufy7 P 14 0) o #&L4ttH 
tf, ^^T-O^" DAT" fOSMS^- 7 2 £rttttT*S- 
Jfrt*r^ U777 P 14 9) o B-«»©7 7^/H5 s ff4 

Lfc»^ 7 7>r;v**7i#rai:-e, »^7 2r 
bak" £D7T-r^ 5 #«E"r^^^5>^j^Ji-^ (^ "T" 

5/^1 41) 0 443, r^J: «9^T^r-f ;u%^7 1 
^C77>f^&n^aT^t?) 0 #«EL4V*» 
ffiif 7 2" DAT" <T>yr<< fr*^ tf-U 
Wi L 7 2" BAK" 077^^tt5 Ury^U 
2) o 

[0 13 7] 4*5, ^ffiOAttS^aSfi 2 35^77^^ 
77-f ;U<DmM*?T 9 ks«---& 
it77^/vf-^^7»^xyr(cgSU r*t4Hlfc 
lEt£i-^co;7 r W /W-tMftt** J: 5 iv^TA(Di^i 

[0138] ££3fi^7 2 /6 s " BAK" 077^f^#4 
•r^a^'i, «ffif&££ftfcffi«^7 2tf w BAK" CO 
77>f >0^ v n * /c{£ffl $ *VC ^ 4 ^ o fc Kit 

[0 13 9] 2^" BAK" <7}:7 r-f A-i-Hi L 

r«IES:A0x.S Uf^yi4 3) o ^^^nfc^r-r 

^*»7 1 (Dfcm^F" DAT" CO^r-r/^S^^lhK 

^" BAK" ^77^;v«©$*a5:4:l:45o S 
«J»Jhtt«-C4»ixtf, ^7 2^' OLn" ^)77 

5) o " OLn" fctt. 
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(12) 
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OL2" , * O L 3 " , 



22 



* OL1" 
OL 9" 

OL3 > OL4 

OL 2 * OL 3 

OL1 ► OL2 

(Mil K3E3Ei-5 r t 6 C 
[0141] Jfcfc, &3ft^7 2^" DAT" <OVr^^ 
2tf" OL1" <D7r -Y ^KR3E1"5 0*7- 
5,^14 7) o Sbfc, iMfrJ-* BAK" 
Jtif 7 2F DAT" to^r^^SEHi"^ 

[0 14 2] rcD£5>^-r6<^ yyifltikfrUkZh 

/Uxy7^J£Ufc»^ll P2 0-C*U7B-^ 

[0 14 3] " OLn" 77^fM t4^y*7y 
ycofc *{Sft L T v Nfc IB 7 7 >f yi^#fi-f 5 a* if 5 a>f 
0*T-3^1 3 5) o " OLn" 77^f 

I^Jt, " OLn" 77^ /Uj&S#flE"*"*UiPJ— £^ 

od" OLn" 7r-f^3a s 2oK±flFfei"«d»ff5d^* 

Ufy^l 3 7) o #SL4l/^l^t " OL 
n" 77^/^ c ft-#(«0W»S^7r^^ 

«SrT6 Ur^l 3 8) o 
[0 14 4] roJ:5}at^77'i'/^iMM 
icjfttTfTS r iK* !K »<77-{/vxy7« 

5 «£ 5 bs ^- y it-t-jvy r 4 tw'&jtfttitM tte^tc 

[0 14 5] El 2 1 lis y r 4 /Wr 4 \s9 h V ^^t- 
9, IB^T-OW (" OLn" 77^) ^#>£T<D7 

[0 14 6] dt, «5££*fclV7 7>f A***—'*' 

[0 14 7] *1\ JB*S*tfc7T>r^A s flF*Ei"*^ 
£5 A*?" 5 (^7^15 0) o ^<D®&<oy 

74jV*\±m2 1 (£>< PROGRAM>-C$*SixfcS 
Wf-7 2^«>fc77'f/V*t*)S, ^77^/^ff 



fc77Y^*«77^/V (ffi^T-7 2^" DAT" 

51) o a«7r-f/vcfc*t«, (Kc-rssMSttttv^ 

TtoSSIHL, IB7 7>f/^Sfi (JtK^dS" OL 
n" <r>yy^/v) xhM, BJ— *#<oii*7r^ ^ 
#4-T-6^if 5i>fiy^tS Ury7'15 2) 0 
[0 14 8] rJxtt, fllaJi, 
" 10 0. O L 2 " 

" 10 0. DAT" 

<DXfoZ>o 

[0149] &&-fz>m^^ ii*7T-</woitai-T" 

l 5 3) o #£Lftv>*a^*> ft^^r^/woifcR^ 

7 2^' DAT" l^aE3Ei"S U77^15 4) . 
[0 15 0] Ctttt, 
" 10 0. O L 2 " 
20 fcJf^&tLfc*-^ " 10 0. DAT" 

"100 (DAT) " —"100 (OL2) " 

" 100 (OL2) " » "10 0 (DAT) " 

- -T\ ( ) rttt*fc!tf-7 2co^t-TSo 
[0 15 1] £JLhKJ:!K -I«iUL4ofc77>f 

ffl-TSSfcaS^? 2£ 

" BAK" , " DAT" , " OLn (n=l~9) 

*co*W<E>iMS?-7 2«fflltil^x.4^ 0 
[0 15 2] latffOS. *«K©S5^tSWl- 

023 (A) tt^caaivcflix-i-a 

023 (B) CO" L 
A" , " LB" X7FlstcUft<D$:£*$£$tXfei%-rZ>t% 
^<7)^)il^|gl2 4^Tlf;7n-f^ - N-eS^-f £o 

[0 15 3] *-f*M>fc, ii#roa»^o^?A<oJox 
40 ^ d ^ 9 A SrffrS-T i^^li^P 1/^7^^ 

m-Z> U7y/2 0 1) . H2 5ttlB2 3 (A) OJP 
XHffid^f^*UfcJ»X^n^9Ads«*Six-Cv^5IB 

[0 15 4] ft^, S»S:fflv^S«Lfc^ffl»*-C* 
^na- B SrS^S Ufy/2 0 2) 0 ^ 

50 5^-a-^-S:}ftrtffi5o 
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[0 15 5] ^ftaSrA^-T* Ur^2 0 3) 0 3 
■SCtt. Sft*3S*<o*«t MHP (+. -. *. / 
m a»&*tfSfr*#3t-e*>£ 0 H2 5 0fl"Ctt, 

6figr LA" ^A^-T^o A^Sftfc*** 

72 0 4) , /^^fcf77'2 0 6^o 

[0 15 6] *jE«OfflftK3*UTtt, y yfc-^trJE JO 
Uf^2 0 5) o y -/-fe-^ojaiirtt, IE 

-f 6 (^^^^2 0 6) o 
[0 15 7] m2 6\*Z<D£ 5fcLT«**£"CR£L 

(E^SftTv^ (dl-d4) c TcOWittt:***"? 

[0158] 023 (B) (fcirJ-Ztt^ft^SS*" 

la" , ■ lb" -o**r**ft\ di-d4ii^i 20 

d 1 : L A 

d 2 ; LA 

d 3 : LA+1 0 

d4 : LA+LB+10 

[0 15 9] Z.<D£ bK\sXl&3LZfvyyJ±<0— 
mt Lfct &ScT £ »g\ El 2 5t^lf: n 

nput" *ftu jBcv^x^^coas^-e^as 

i^T" I NPUT" S:Jf"t* n fci-cfc !9»&i"S*PX 
/p/7A^ai^t6o i2 7ra^t, 6 4(7) 

d 1 1 

d 2 : 1 

d 3 : 1 

d 4 1 

[0 16 4] t 1 5W:*^<0«@ff"C3e«*^fc** 3 *^ 
fc£ 0 t 1 6tt5EOjHIX7 p ni^?A»»S»»6 4, "T 
ftfr*b* *ft-CB*»*.Sttoii*(Ojpx^o^7Ads 

[0 16 5] «*-c?«*SixfcJlPX^o^5A4r«BL 
fcv^JS^ H 2 5 co" EP^" co^ £ri!#^f 6 <t^£ 

• UfcK»tt^iBX^n^9AdSBH2 9<£>J: SKT'J) v 

(n) toTP«ffl«ft«)- 



[0160] H2 8H, Ji8BO<t 5^LX«»S^fc'7 f 
— ^«3aSr*-t1ftiWHT*>So t ltt»«-*"5*^#aP 
Lfc*W"C*>?>. " BAR_TP16" ^ilfcri 

2 otosasastefl! £ ttx ^ 5 r t t 5 niEBrc 
^«S*tfc«Bfoft-C*>9, 4«m«*X^ttSixTv^ 
^^fo6:i^t 0 tiofi«ft«-cfc^ " l 

A" , " LB" 2o^»«ffl^t^5 0 t 1 ltt 

LA : S T E P 1 L 

LB : STEP_2 L 

cox o i-y y-fe— ^ftip^^xv^ r t *^i"o 

[0161] t 12, tl3, t 14li»ttl^ti 
T^5ffli^£*-t*fc<OXfc9, t 12}i/ot^#^ 
t 1 t 1 4Hltf^f-^OS(l 

E2 7^*5V>r, " PNo. " dS^a-fe^»^ " SE 
[0 1 6 2] B2 7(Offm±^n-fe^##ttl , v—^~ 
1 

3 *&^X 

4 Z 

5 m&x 

6 

[0 16 3] HI 2 8<OffilX«^IScX^8StLfcSR^H4 
figf-C&D, ~jxttH2 6©d l^d 40ttK**U 

-y{£@ 
6 
4 
6 
6 



1 

2 
2 
3 

[0 16 6] 



23 (a) , (b) M^tn may 

t60»J^Lfc^\ me s^^tzx 5ttJraxHfc*3^ 
rgi3 oco<t li" , " l 2 " tiHSftrs** 

[0167] H3 2ttH3 1 (D^-^fltitTfo^o HI 3 
1 T B S 7 0 2 5 " <D%%f t 1 X3E!ft t 1 

0" LI" £" T H R L " oy y±—Vf—# t 1 1 

T\ t 1 0" L 2" Sr" LONG" £>y y-fe— i^ 5 
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t 1 ltflUv^o 
[0 16 8] r.<59£9^> d2 7^J:5^Pxyp^y 

[0 16 9] 4fc, H3 3ooi9{-" @D1" , " @D 
9 X " LL" (0«5»*:»t*O»«Pr«^Ufc^»&. " 

[0170] 034 [10 33 Srje»-C36iS LfcJPX^n 

[0171] ^/v-^«»(o£ittB 3 4 -C*Lfc J: 5 
ft;- <0^:a-«:SRL-Cfr5 o H35fci3V^ t 1 

[0172] 035 <D&\X~fo* 5 OCO ?)V—'7'&'ficM 



TP 1 


@D 1 


= 60, @ 


D2 = 


5 




TP 2 


@D 1 


= 70, @ 


)D2 = 


5 




TP 3 


@D 1 


= 80, @ 


)D2 = 


5 




TP4 


@D 1 


= 10 0, 


@D 2 




7 


TPS 


@D 1 


= 12 0, 


@D2 




8 



■c*>9, «*.tf^-^" tp 3" «rrawsi*#" 

@D1" ^80, " @D2" dS5t»£SJxfcOi*flS 30 
fctt*. 

[0 17 3] Z<D£ 0 ^<oj&*0#>f :/fcR£lt# 
5 j: 5 i:45 0 H36tt034 of- 
t 3ft^-^St^^ B 3 4^14^^ 

*-<•*> 0 t 7tt^W-^45, t 8tt^A— ^fflfc" «D 
l w t 9fi^^»" @D 

2" co#^w-^-Cco<f*Cfc^o ttttH 3 2 TiftK Ufc 40 

[0 17 4] «*c*ffl^-c*»s^fcaDx^c^ 

?A«:PftfBf*»CBb - CRW-*'«. H3 3<B»nx4: 

E«i"SI»^IBffi**"C*>*« #- K2 1 .fcflx- 
* £ A* U-CtT»ttf a«^>JDX^nr ^9 A<^*«#tT 
x., H6 8T*^PXHffi«:^o^5 5>'^-rixtfH4 

[0 17 5] ^iyP^7AMt«ttti^Wc 
agX^o^y^iff^Hitfc^**^ @3 7(OT(7) 5< 
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wtat" £as«W"So 

[0 17 6] 0 3 8teSSS£>*nX7'n^7 ASrSSBi" 
7^«A^^?) (^fy^2 1 1) o »£3*xfc 

2) , fiFSUJfcrJ-ixtf3:5-«**^ % (^*^2 1 

3) , HfcT^*. ^n^7A»ftlf:I^ »£ 

14), 

[0177] 03 911^ hyV*^(OffJt?fc!9, 

TBS 7 0 2 5" fcA*U frx-^SrK 
3ELfc«OlffB»»-e*>S, " PAR AM" tO**tt« 

[0 17 8] ^l^:/»£#^ixT^Sa>£5 
A^ai-X^U Uf77'2 1 5) , ^/W-^Ji^fcH 
tf^/i/~:/*#*WK3*5 Ufy^2l6) Q 03 

91*" tp 3" &mm,izz t*im-fz>o w&<d&%. 

#t>Zti*Ziti*?'=y*l> Ufy^2l7) > fcixtf 
Ut7^2 18). »£A^£ 
^fcBSi-ll* 03 9"C^-M 5^SCft**HS-t^*^ 
Six, *JE*^*tJESt"5^ y-t— ^■Bi:^«^*iT' 

[0 17 9] LLO««:A*t5Si^ 0 3 

6©ti l -e^»Six-cv>5^ y-fe-s* 

" T H R L " 

[0 18 0] KftffloJpx^n^5A#if<oJ: 5ttfc^ 
^" <D*=a-"eaWM"S fcB4 0fc***J:5l-" tb 

s 7 o 2 5" -c^esixfeaEftsJ^apx^cz^y^^T 5 
v) , gffaosnx^^-^ff 5 a^satywrct &<> 

[0181] MtfSDyyyj y L 
fiBk LrHB±^5E»S^^5a*(OS*ffl*PXyn 

[0 18 2] *fc, 0 3 7T**Ut M <D/~ 
x.-*m$l-fZ>t, H3 9-CS«LfcSE»ffl*DX^n^ 
7 A tfSEftfflft SrJfi* * ixfcHR^ffi«-S* * ^ *^ 
SJx^o 04 11103 9r*«Sixfc<I«rSifcbT** 
S*fc«t?*>!9, JESceEaSixfcW^ttR^Ea^Six 

) [0 18 3] -ixtt«*«»S:lt»<0««^«*L-C* 



• (15) 

^LfcfcttTfcfca^ m3 7<d" ms.it" <dj~~—% 

-t"£r.if-#9. BI4 1 cd^OX^p ^9ASr^f~2S— K 
[0 18 4] £fc, 0 3 7T^L/:° ^ 

[0 18 5] gft:/n^7 J±(D"r— ? * KfotilT %>%&fc 

A^gl2 i:AtU^^tt9 0 m^SttS^— ^«WB5 
[0186]"W1100;" HAPXy o ^7 A(7}#-*§- 20 

[0 18 7] 06 9-e*Ufc^n-fe^## (P N 
o. ) > 5/-- jr>^»» (SEQ) PI, P 

2, P 3, • • • 
SI. S2, S3, • • ■ 

[0 18 8] gft^n^AGDT*— asv 5 — ^S:H 

-^-cfua-r* (" Z 3" ) o 
[0 18 9] ft*5, ^-^M:-eft<, s^oifrfrK 

tf. " S45C" ^^-r^i-H, 

" S45C" 

1 0 1 9 0 ] ±EO«l4, gftyo^^A^l^T^^ 40 

[0 1 9 1] Witf. 2#lof-^F 8 0. 0" ~T? 
@2 = 8 0. 0 

[0 19 2] :oS^ ^Btt-r-^ttWRTtBirtt 5< 
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5o 0>J^.iis atb^n^^ A lfirO^— Is 

2. 5, 6, 9#g<D^— # <Dfr&&tZl& J &. 

SI, 8l=BLINB, @2=5. 0, 85=50. 0, @6=45. 0, §9=BZ3B ; 

[0 19 3] CO^at?fctttf. feiELfcvvr--*^ 

[0 19 4] tt, «±RW^fc^5^ 
J^cO'f— *t>El3 2T?*Ufc.fc3f^ /nt^Sf tl 
2. i/— ir^S^t 1 3, ^-*{4Bt 1 4-C**<0 

^ 3 2<D^mtm^M4 2> @4 3t/7tfcJ: 

[0 19 5] I»6. *»W^JB6<0*lfc«^ 
H4 4H ^JBWi-iS^^-*^ 

[0 19 6] ^^-^^^^4 4i:/TtS^NC 
££■1 lOCRT 1 9<73Mffi±^S^£^6^> 

2 i iico^- y /w^-^^-r ^> ^ i: {-<t «9 it^-r ^>c 

[0 1 9 7] H4 4«C*5V>T. 8 2«Sf, 8 3^ 
ft&^s 8 4 ASM**** U 8 2-8 4t?Ctl£«f 

eoTHMiu 8 6ttHU<±IWL 8 7 
^"ffco 8 8(WJff-^^CRTl 9^I®±1^ 

8 9tt»J»f*-**rA* 
nBiCRT 1 9<OliBJ:i-*^£fr5^ y-fc— 

[0 19 8] B4 4 0«tll ^3®BO5tT2^'Jc0fi 

— ?<DWc%%tM&m*o^2 o o o o-cfciK w&wtfe 

ffiH3 0 0T% :^HCRTl9IBir CL 
[0 19 9] NCSSBKO-fey hTy^ ^-^O 

[0 2 0 0] S"*\ ^^T f -^^^^ttTV^6^^9 

N^l«t^ (^f^4 0 2) o »NH^ 
1 ^"-^(OffiftSr^-rXSc-r-feSo N#g<o^^T f -^^r 
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(0«Sr 1 Wt**Pl"5 Ur^4 0 5) . NOtWN 
0 6) o NMAXH^f-^«»T^^o »0 
■To 

[0 2 0 1 ] tt±0J: ofcLX, ^^-jJMcR^Sit 

x-^*t LTRfc-*-* ^ 4 &<> 
[0 2 0 2] NC^gl rt^f-^«:CRT 1 9±OH 

JM^SJQSlSrBU 7(D7v— M£«fc 19 1ft Mi" 

6o 

[0 2 0 3] £1\ JEipfSWffiKWa'fS^^-* 
dS#S-TS^if5^WJi*S Ury^ 1 1) • 
1-£x-*#fc*U^ ***f—9 J:0**ttB (8 3, 
8 4) t Wtf>8 8£»*-f 6 Ut^/4 1 2) . 
SE^ftg (8 3, 8 4) \Ci/y7$;v8 8«:**"f£ (* 20 
xyTM 1 3) o 

[0 2 0 4] r*ltt8 3(0^§^-8 4 0>M##"W*£ix 
-5&BK8 8<0v-vtf>^£^t*£Ct^&9s H4 4 
(OMXhti^ 5ff2M<DttW-" CLX" iv^VV 
tf/Ufc^-TS r 4 KlfcS. *»ttH 45(7)75 

j:5^tTt)tt> ea4 5<o«-ett (5, 2) ©fflof- 

^ft" 1 5 2 0" fcl^54£"Cfc$::ia s 5W*5o W/tf 

^<Z)I(Df^t^ # 7* - * a* fc S ^ if 5 1 > WJ L ( * x 
.^4 14) > fcW'f^r^7 p 4 1 2<t 9Hk93E"t"o 
[0 2 0 5] K±Ki9, f^^CRTl 9 _b<7)iS® 
(C^1"^^/^^f f -^*{^«*^fcv'>'^v8 8 

[0 2 0 6] gl4 8HNC3gglrtOT f -^S:KS-r§ 

4 6 ^ffiSSrttffii"^) Ufy^4 2 1) o B4 5i:fc 

[0207] ^-y/WiStc^-r^^^x-^^^s 

t«^if5A*lt5 Ur^4 2 2) . H4 5#* 

^ois^^yfcttifrrs (77^433) . -tnt> 




«FM¥5- 1 3 4 7 3 4 

50 



2 4) o afflLfcx-^C0^5/-t-^7 f -^8 9*ffl^ 
TCRT 1 9IB±I^^ yt-y«*t5 Ury^4 
2 5) 0 

[0 2 0 8] i4 4(OTtJ:^^ 

t^5* y±-i?T-*ti*&mZtlX^tzmit, H4 5 
(0 7 6 5 KK* •y-ir-v ? T f -^^CRTl 9M 

So 

[0 2 0 9] <W-, ttttiUfc-r-^^fflFSffiia (8 5, 
8 6) Srffl^T, CRT 1 9iBfl^fcflF£ttffi<0*** 
tT9 Uf^4 2 6) . H4 4l£*-f.t5fc»£ffF£ 

tefflcoTPSffi^ 0 -e±iwi# 20000 xhtitt , m 4 
50 7 7^t£?^ift^m&M^£frz> 0 

[0 2 10] ftfc, ttffiLfcx-*<a«2MS8 7*ffl^ 
CRT 1 9Wffi±^«JWI^**S:tT5 (^7*^ 

4 2 7) o 124 5 CO 7 8 ^ 
u-*fcR£^-#*A;aSii:5 ^7^4 2 8) 0 
«Mfflft**ir5a*Wa«l, Ur^4 2 9) > 
M«X?fcntfi*mbfc^-^0|RW8 7*A*S*xfc 

f-ttfyttfr Ufy/4 3 0) o WJHWBKfctt* 
(§4 5(0 7 8^1-fi££Eg^--#- K2 l^A^rT 

[0211] MtLY£s HI 4 5i:*5^t, liotfi^A 
rtfSftfcOfc" @" £A*JLfcifrg\ «JWI3 0 0S: 
K2 1 d^ia^Lfe»^t««B^ft 5 C 4 Sr* 
We-*-*. «WWi*-CftrHxtf, TJlSixfe^-*** 
SjfiHrt^TfcS^ifp^BUt U77/4 3 
1) , fFJSJBH^fci^tfCRT 1 9iBB±i-3i7-« 
(^77^4 3 2) WSfWArt&m^So A 

5 (*7-y74 3 3) o 

[0 2 12] H4 9fl> NCiEll:fii^?)l^ 
4f, ^ *f f -#* s »*Six"Ci/^536*if 5 d^WBUf 5 

(^7^441) o **7-*&i&rthtt®M*feT 

Lx #ixtf**NJ-l*RS-f5 (^7^4 4 2) o 
N#@t0^^x-^^ttffit (77*^4 4 3) s ^ 
^"^COjt^ffifi (8 2-8 4) (DT-tm^-t 
(D^mmft (8 5, 8 6) TfcS^if 5*^I8«Ji"5 

Ufy^4 4 4) o vm^xhM^f-^^^ 

y?\Z»Z> U7^4 5 6) o ffiH^T&Ktf^^y 

[0213] *t, ^-rs^-^iiffi****** 
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3, £'J#^8 4^^WfttM- 
y/W4 6Sr^1"^ (^77^4 4 6) 0 ft!-, 04 8 

4 7) , ffFSttllSr^L (77^4 4 8) x ^*Pffi 
MM*L Uf^4 4 9) > (* 
T7/4 5 0) , «2WBR£-Cfc*Ui Ur^4 5 
1) Stptt^A^x-^t L (^77^4 5 2) , *5 

3) , ft*ttH*^*ftfi:*5~**L UT7^4 5 

4) , S^-r-^A^SrtTto^rSo 

[0 2 14] fFSffiHrt^fcixtfA^-^Sr^^y ^ 

^7^4 5 6) , N^NMAX^TV^^ 

d^5^JS'JL (77^4 5 7) , jffi^Tv^ttfttf 
Bg^7 7/4 4 3 i ^m^T&ir^tX^o^^f-^ 

[0 2l5]^±(OMia^ **!Mn«*Siva* 

[0 2 16] ^^-#<Ort*f±^«B<OAm*aS«2^ 
X*3-KKK»b-CAW^PllB-e*>6(0T, ^7- 

^^rtt^(^S(7)^7At^ iyrr^c^ 

[0 2 17] 04 4(Df-^«^ - Kt-3HfeLfc» 
(3, 5, 2 ) = 0 f 20000, 3 0 0, " CL 30 



32 



feWI^ ®®#^8 2, *T##8 3, ?i]##8 4^ * 

—.y^-ffi -7*-* SB 

(2 + 2 + 2) + ((2 + 4) *30) =186 (byte) 



8 6, ^^88, 
!fc*ixrX*3-Kt4S. 8 5-8 7H;*»7 ? --*T 
fc6c0T% 1 OitS^SftS&^&lfcSi^ 8 8, 

(, ) -CE9)5)Jx5o 

[0 2 18] HI 5 Ott^f*-**:**^-- KTffi^fS 
*MEMO, 17 6; 

tt^^-^trSt-fe^-C*!}, " 17 6" teffi^-TS 
* E ND ; 

[0219] ttfc-t sx-^ijhs^-s 2, t? 

##8 3, 8 4 "CiSi" <£ 5 MLfctfS, Cft^S'JcD 

-?fl)ffl*7*-"7yh (05 0) fc«l££:ft*:R3£1" 
[0 2 2 0] SOMA 7. #^ #»W<0*7(D*lfc«U: 

1 Jcjo^T, 4 7 H^«|5CDlB«36»-Cfe 5 , 7 n 5/ tf- 
f^^^—Hf^f 4fc* 4 8il^7 

7^^CAM^7Aftfc6„ SSiQsStoifrfrfc 

^^3/77 2 4^-^4:05 2 (A) T^1~7^--^ 

[0 2 2 1 ] t/^, l^o^^*ff8*& 



(D@Jfi(07-^ 2r1"5o — y^— W46 b y t e ft<D 

mtD^—fX'hVs 052 (B) -e^-rj: 9(-> 40 
-K8(2byte) , x-^SB (4 b y t e) ^bflt 

[0 2 2 2] 0 5 3 (A) -e^1~J:5tc, 7-^S<7)t 
^t-H^"f" EOB" f-^^ttt^o " E OB" 7* 
-^^(^7*-^f^a-efc6o " EOB" <r-?&m 
5 3 (B) T^-TJ: 5 ttHS^ — V^T*— 
4 b y t e07-^Sf»f#^I«t^t$W 

[0 2 2 3] =— KSBtt, 05 4 (A) l^i~J;5i-7 
5^»fcW5>J = -K^b**Six6. 7 7^»W1 50 



054 (B) Ot5-Cfc9, |»|a-K*ASCI I a 

OFFOi^ASCI i 3— K"Cfc5 w t Sr^"t" 0 
[0224] 055 HA SCI I a— KO-Rt?*> 9 , 
H5 6ds«R*3-K(0-K-efe«o -«ttt, 05 7 

(A) J-*rJ:5ttl»tff»*i:ttofc»^, 05 7 

(B) (Oiift'r-^^rtSixSo 

[0 2 2 5] *»W^IBftff!ll::J3l/ N "Ctt, ^OX^n^y 

^^-K«fiBtJi, fcyp^7A^MjS*^- 
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[0 2 2 6] IH5 8tt=^V/K0*SS:^t"7o— 
rtco^^y 1 6^5>tft>Am*9JfllSSB2 2^bA^L 

(i 5*fcni 6) ^+^^a^^tbtf- 70 

W3SB2 2*iiL-CW*br»*flfCt>J:v\ 

(77^3 0 5) , ^Tltl/^tf^o^?^^ 
tttf&^TlfcTLfcj&^^L (^77^3 0 6) . 

[0 2 2 7] W:, 3y/W;.u^JxfciStf^l*^1ft 

(77^3 1 1) o 3^;^nt7-?^fc5i* 

fit. El 5 8W8^TRWLfc, ^Pl^n^y A<ofi?#r3£ 

££^Lfcx-*<0 3*K /<7 77 2 4^*gfe7 
-f£ U77^3 12), f-^y77 2 4#l^o 

t5 a y 7 7 y/^>f ;i7-^ ?: A*t 30 
5 (^7y^3 1 3) o 

[0 2 2 8] =»yy^yi/7-^«A*H @5 8T^l 

9, NCfJ£gl<£>f*)SM^y (I5ffclil6) > fc£ 
vWS(OEI8ll4 rfc^SftTv^f*-***^ 
HJi" 0 *fc, CAM^7A4 8i:fci/^> #*9lteJ: 

AM* »B 2 Srii LT AttWSiflPSSB 2 2^ 
R^&triSt-LTfcJ:^. CAM^7A4 8tM 40 

[0 2 2 9] 3^;i^"^i s ASCI I a- K*»if 
oti^MlrZ U7^3 14)o lS3y/M^7- 
?teH5 7 (B) T^LfcJ: 5tt7ar— ■ h0V<-f"*" 

I4B5 7 (C) ©J;5^t9 -fx-**— 
KT^LfcASCI I3-Ktffi^t5:^^itfc 
So 125 7 (C) icfc^T, -#**«<o" ttl^ 50 
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4 8" tttixJlPiKO^-COl/^ h^o^^ta 

[0 2 3 01 057 (C) <&0J-ett, 

0x80+0x04+ +0x00=0x648 

ktehtztb, T2«r<0" 4 8" «r*"*y^*Ai:Lfct> 
<0T*>S o B9 5 1 t*Lfci?a - K»Wa»3 1 1 
1st n-C, B57 (B) T*1" J: 5 tt#*f*S*«:H 5 7 

(C) T*-TJ:5ftX ; ?3-K*-*JfcbTia*-f5t>^ 
TfcSo r<D£5l-LT, 3^^-?, 
*>, JnX^o^5iH<0<Wfl**ttH5 7 (B) t?*1"i 
9/^tN7^tt, @57 (C) T^t"J:5<C 
3t^3- KTtA^FTIBTfcSo A^Jlf^^^T 

-##asci i=-Ktt&tf£*=-K*i«ra«3 
i T/^^-y ^ K^ftu Ufyy3 is) s 7 

-^^7"^^^77 2 4(lft»t^ ^77^3 1 
6) 0 

[0 2 3 1 ] £JLh©<£ 5fcLT^£ftT^5J0I^n 
^7 i><a#ffi|g£*ifc* £ K^m L*C7-^^ ^77 2 

4fc»«u a#ftafcia*i^»l*iM»2 sfiro^ 

-^*R*ttlLT«««:»]»-rSo Z(OB. JnX^n^ 
?A»WJa.a»2 3tt-WttfflU«<T 1 bJ;< 45© 
T\ j]0I7 9 n^7^ffdt6M^^i<t^ 
fc#T#* 7-^^777 2 4i:7-^^^Htv^ 

[0 2 3 2] fl-B^bx-^SrASC I I =»- KTtt* 
ftTv^x—^TfcSOT* ii#<01 0ii|frC*!R£ix 

t^^-t-^ fcjtttLTHsd^wa^aaft^iiBfcft 

So 

[0 2 3 3] **5, *HJSeiJi-*5^TH, ttyn^y 
A<0«W«*i07*— h £0 5 2-5 7tC^-r £ 5 

-Ctttt^. *fc. m*7*-^yH-BBLTt>«5 7 
(C) ^»5tOTtt4<, Mi^i:tiEIt5Ct 

[0 2 3 4] 

*3 2*#*EM©»iLT«£^ttift!K *fc, 
*«<&Affirt»B2 i©BtX*3- KTAm^^i: 

4^coT\ nc^si ^&mzh<tc^<nm%5~em%^ 

NCill coftUy*- 9 3 2 5 n t ifi Rift i: ft 6 . 
[0 2 3 5]«itf, NC*BlK«B*^fc*MB^tl- 

Bfc7-f — hv<y* 5 i: LfcJfrfrfcfc* t£*Tli 

JSWtJiixtfA^-^-Crtft^-* 3 2 0AW*^pT 




[0 2 3 6] 

(Bfc*lPS*6^i:tt<, NCa6«lort«x-^3 2 

[0 2 3 7] Sfc, NC3S«l*-*«S^fc^«^>tHH 

gl(D»J;or fix - # «r A*rC * ft v ^Ma* & 0 
3 2<0*jEdS*ihttlll^*>5»*"e*>S- <t-^ NC 

«»<7)i$IBIo*l$Ik t ft D ftkfflrtSS fc^Kft t <DXhotz 
* iXJlXZ £ £ 5 dft 6 cot\ $l4^rAtfc6 

JOfSrt^tfS^t-ft^o 
[0 2 3 8] *fc, *»WKJ:ixtf, NCggl<?)W 

[0 2 3 9] *fc, NC^gl^fiSBT 5 -* 3 2 4r*]E 

9 L ft# b HBSox- * *4£ Ei- 

[0 2 4 0] *fcs *«Hi:J:Jxtf77^/v«^W 
7 2<0*W«:»f^i"5ft:»t"e, R-*^77^^rt 

*NCSSIll*flIX*K«]ELfcO* 

9^ft5o 

[0 2 4 1 ] *fc, aatf7 2«)*««3Ett7T-f/Hf 

[0 2 4 2] *fc* *»Wf;iJ:*Ui* gSj:/n;/7A<£> 

X1-*»S\ ^(7)ffi®!rax^n^9ASri3i|ffl«-^Ufc 
9 , «-^au«Kcaix^o ^7 LT*s < &g#ft 
<ft£ 0 

[0 2 4 3] *fc, NCMl fc*»(OAai#ft«2i: 
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-^(ojB^-cAtB^piffitftao-e, wtg^ny 

7 A^f-^S:fIt5^^a & ft 5o 
[0 2 4 4] WOCAD/CAM^fAft' 

[0 2 4 5] Sfc, #*WKJ:^rf, NC*£gll*)Of*J 

■ca«iftttf«35 $ ««"t?* s° 

[0 2 4 6] ^fcs ^KJeWS^:*!/ 
<DT\ ^Eft«S:K5e-r5-i:S:W±-C#S« *fc* «8 
TO£«fcRS-?# ^xAtaft^itf^ftif 

-C*5*. ft^UT^fc^»^ft^«-«i*Sr««-t*So * 
WLfe£tLX^Z7-*fc%t\sXl&m i ?-=y* iff 
v \ ^FIEftflt^Rje £ v ^cii^C tt-t ? 
*U ^jE-r^^ir^^T^fe^cotf, F*3gB7 f -*3 2 

So 

[0 2 4 7] Sfc, **K{-<tHli, MJL?*?yJ*<fi> 

P&£«< LT, APX^o^^A^Wff^raSr^FSfi: Ls 
KiSteadSpIIBtftS. 

[0 2 4 8] *fc, AA7t-^yhf»ffl^t5 

^coNCcO^PXyn^^A (EI A) fcSGlL-C^5<£> 

V7v*y^**%W^& : Z>7 £ -Zy*-'?y VX 
mj3X$Z£?fc^-tZ>^k-?> H5 l-C«LfclDX 

2>o r^-i^ CAM^rA^lMDIf-^ 
^^^^NCSf 1 NCgf l(i:^f- 

*£^co££[H5 l-C*Lfc««BW*aB2 

7 4 y-conaaixdsi^'prtttfts. 

[ElE^ffi^ftlftM] 

[01] *«M(^x-^Am*«FB»OK«FB^t3y^S-e 
[0 3] «BW©WWMWfi««rt***-*IMIBI"<?*> 

[bis] ♦awowoimjsEortff^-^wrtBi"?* 

5. 
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So 

-CfcS, 

[El 9] *^m<D'r—?WJEV$(Dyu^v--VT*fo 

S c 

[H!l 0] ^W^tfjE^— *(OBffi»«KBM"5 7o 

[Ell 1] ♦iSMO^jE^-^^BiffiatSKBBi-S^n 

[Ell 2] **Wo^-^4teEfcHt-5»fWftHH-Cfc 
S 0 

[Ell 3] *^OT f -^^lE{cra-r'5ra^t^0^EI 

"CfcSo 

[Ell 4] ^Mo^-^ttjE^Bai-SSi^MBI-Cfc 
S 0 

[Ell 51 **Ko«Sr-^<o**«iJS:*1-EI"Cfc 

So 

[Eii 6] *&w<nmm?f-2 (owt^m^irmx-h 
s e 

[Eii 7] *ftm<D7T'(/i'7 ! -?igm®>mm-?foz> 0 

[018] ^iSWto^r^yv^*— *»attHHt?*>*. 
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PROGRAM ENTRY 8 
CHARACTER 1500 
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RECOVER 
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REMAIN 
REMAIN 
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TEST CUT NO. 12 
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3 
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#A : ABS. 
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-12. 345 
-100.100 
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[010] 



*H (7, 1 0, 3) , L ; 
(7, 1, 1) =-1 2. 345 ; 
(7. 1, 2) =23. 456 ; 
(7, 1, 3) =0. 000 ; 
(7, 2, 1 ) =- 1 00. 1 00; 
(7,. 2, 2)=10. 123; 
(7, 2, 3) =0. 000 ; 
(7, 3, 1) =55. 1 23; 
(7, 3, 2) =1 00. 234 ; 
(7, 3, 3) =0. 000 ; 



(7, 1 0, 1 ) =0. 000 ; 
(7, 10, 2)=0. 000; 
(7, 10, 3)=0. 000; 
* END ; 
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-J 


V f 
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in 
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CM 
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co O 










^ 




CM 


^ — • r- 


a, 




CM 


CQ CM 


o 




CM 


. - CM 
co CD CM 


u 




i—i 


CM r-t 








h oo n 


H 








M 






mom 


Q 




O 


m i— i w— i 


W 


< 


II 














< 


CM 


— « 00 CO 














id 


n cm h 


O 


j— i 






CO 


Q 


r> 


r- m co 




O 








2 


— i 


i 
1 

i 


ALL 
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(33) 



fl#B8¥ 5- 1 3 4 7 3 4 



[Hi 6 J 



CD 



CM 

\ 



< 
< 



P 

o 





CM 


i '• •: 










SO 




'CO 


■ *: 




CO 




r'cii -ico •••.'.*■;• 










CO 






cm; 








CO rH 


• •' rrf 












o 


in 




11 










s ^~>». .•••'!• 


; : «cV 










co . cm "' 




















■: 


CM 


co m co 



r-- cO CD O 
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o 

CO 



< 



m 










o 


\ 










\ 


















CM 












C- 


in 










CO 


o 
















> 




CM 




r-t 




cm 




CM 


CD 


CM 




o 




CM 








o 








CO 










cm 


t— ( 








i—i 


00 
















M 






m 


o> 




Q 




o 


m 








< 


II 


II 


II 














i 




< 


CM 










n 














m 


CO 


CM 




o 


1 










CO 


Q 


c- 


t- 








O 


























CM 














1 




< 



1-1 

I 



CO 



-33- 



(34) 



#^¥5 - 13 4 7 3 4 



[018] 




8 0 



ifi ft » ± I* 



* v 1 -t ;u 

7 7 -f 



w i o o 

" B A K " 



Wl 00 

"DAT" 



8 1 

1 7 4 >\ 



8 0 

* s> + a 

? 7 4 to 



....... v 



ffi » K it 8 T a 



8 1 



W 1 0 0 



7 7 ;v 




8 0 

* «; v i~ a 

7 7 4 A 



[El7 1 ] 

2 b y t e 1 b y t e 







+ 














CHECK 


1 a 






N Kb 








BYTE 



-34- 



(35) 



WBB¥5- 1 3 4 7 3 4 




[126 3] 



DAT*' 7 7-fiI/^3t-Lt 
" BAK" 7 



14 2 



[POSITION} 

012345678 N123-0 
<sub>0 5578 N 1-1 

X 123.456 
Z 345. 678 
C 0. 000m 



MONITOR 1 



S 123 
T 

M 1212 



Srpm 320 
0.00 



COOROr IcOMMANol SEARCH j MENU ; 




[064 ] 



# A : ABS. 



PARAM 2. 1 /4 

(MACHINE] 



n = n + l iLTffiSf^gS 









DAT" -- 



OL1 



*1 49 



DAT7 r-OWttfc 



" DAK" — DAT' 



146 



147 



-148 



# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

« ( ) > 

T^OFSET 



(X) 


<2> 


(C) 


-12.345 


23. 456 


0. 000 


100. 100 


10. 123 


0.000 


55. 123 


100.234 


0. 000 


0. 000 


0.000 


0. 000 


0. 000 


0.000 


0. 000 


0.000 


0. 000 


0.000 


0. ooo 


0.000 


0. 000 


0.000 


0. 000 


0. 000 


0. 000 


0. 000 


0. 000 


0. 000 


0.000 


0. 000 


( ) 


2 ( ) C ( 


) 




NOSER | PLC-SW 


MENU 



[0 6 5] 



(NOSE-R3 



PARAM 3. 1 /A 





(R) 


<r> 


(P) 


1 


5.000 


0. 045 


3 


2 


10. 000 


0.099 


8 


3 


6.000 


0.099 


2 


4 


0.000 


0.000 


3 


5 


0.000 


0.000 


3 


6 


0. 000 


0.000 


3 


7 


0. 000 


0.000 


3 


8 


0.000 


0.000 


3 


9 


0.000 


0.000 


3 


10 


0.000 


0.000 


3 


• OR 


{ ) 


r ( ) 


P ( ) 



T-OFSET [ T-DATA PLCSW | MENU 



-35- 



5 I 
*. • 



(36) 



^¥5-1 3 4 7 3 4 



[H2 0] 



N 0 




YES 



1 3 5 



YES 



1 3 6 




N 0 



J 3 7 



" 0 L n " 7 t -f * ft ft 



V 



v 



1 3 8 



0 L n " 7 7 >f ;H? ft 



E N D ^ 



[030] [033] 




-36- 



(37) 



WWPS- 1 3 4 7 3 4 



IM2 2] 




1 5 4 



[B3 5] 



t i s 

t i a 

t 1 8 

t 1 8 

t 1 8 





17 Jt 1 7 




9 D 1 


0 D 2 










T P 1 


6 0 


5 










T P 2 


7 0 


5 










.. T P 3 


B 0 


5 










T P 4 


1 0 0 


7 










- T P 5 


12 0 


a 





















































-37- 



(38) 



4#SS¥5- 13 4 7 



[023] 
( 1 ) 



[HU 7] 



2 0 |J 0: 



< 2 ) 



l a 
!< 



L A. 

>| 



4 1 1 



O — 

YES 












* S c -> > ;u ^ 




L -^4 1 4 



4 1 2 



4 1 3 





-38- 



• 


(39) 


• 


I® 


24] 




f START J 








^201 














.202 








^203 







#i¥5- 13 4 7 3 4 




[Ef4 4] 



3 

r 


5 


2 


0 


r. . 

2 0 0 0 0 


3 0 0 


C LX 




46 









-39- 



(40) 



%tm¥- 5-134734 



[HI 2 5] 



pno. um m. mmz mm *±±x #±z mm® 

0 S45C 120 0. 90. 2000 0.2 0.1 0. 

pno. *-k # mux muz RAjg rmm r&o r® rxa fxh 

1 BAR OUT 0 120. 0. 130 200 0.3 2.5 t 2 

seq m m?-* te&x mtjaz to&z *mt./fii®. m$ 

1 LIN ♦ ♦ 60. 20. - 4 6 ♦ TT4 

2 TPR 60 . 20. 100. 30. WW4 

3 LIN ♦ ♦ 100. 50. ♦ WW 4 

2 END 0 0 0 0 0. 



s 



33 * 



mom 



113 6] 



t i 



T B S 7 O 2 5 



t. 2 



t 7 

t 1 o' 





© D 1 


O D 2 


T P I 


6 O 


5 


T P 2 


7 O 


5 


TPS 


a o 


5 


T P 4 


1 0 0 


7 


TPS 


12 O 


8 


L L 2 


8 


T H R _ L 



x 4 I I I 4 j L L + 3 
t L 2 1 3 t 1 4 



1 u 



t 3 

^ 



t 4 



t 0 



L L + 1 O 

©D 2 

• D 1 

0 D 1 

L L + 1 O 

LL + 1 O 



IN X 7 n V ~> u ? ~ 9 




-40- 




¥?ffl¥-5- 1 3 4 7 3 4 



[0 2 6] 



PNo. 


tm 9m 


mm mnmts 


EBHR tt±X ft±Z JKflffi 




0 


S45C 120 


0. 90. 




2000 0.2 0.1 0. 




PNo. 


k # 


wax 


RJUa Ffflifi Ri*9 


W RIS FIft 


1 


BAR OUT 0 


120. 


0. 


130 200 0.3 


2.5 1 2 


SEQ 


* M3- 




JfrAz If/ax »AZ 




1 


LIN 


♦ 


♦ 


60. 1" 2U'. | - d 1 


♦ WW 4 


2 


TPR 


60. 


i 2o. i ioo. rwn - a 3 


▼ ▼4 


3 


LIN 






100. p5JT| - d4 


♦ ▼▼4 


PNo. 


K ;1- 






7-^No. jg|ft Qlfi 2/7 hltt 




2 


END 


0 


0 


0.0 o. 




[029] 


SEQ 




* WfjfiX 


JfcgZ »dlX &*z »3-^/S 




1 


LIN 


♦ 




60. (1) 


♦ TV4 


2 


TPR 


60. 


(2) 


100. (3) 


▼▼4 


3 


LIN 






100. (4) 


♦ WW 4 



<mmw> 

LA : STEP__jl 
LB : STEP_2L 

( 1 ) : LA 

. (2) : LA 

(3) : LA+1 0 

(4) : LA + LB+10 



# 



(42) #Hi¥5- 1 3 4 7 3 4 



[031] 



PNo. 




«W«S EH3K tt±* f±±Z ftttHfa 




0 


S45C 80. 


0. 155. 


2000 0.2 0.1 5. 




PNo. 


K 




RSiS F/""32 Ri*9 RSHi RIM FX* 




1 


EDG FC£ 




110 200 0.3 2. L 2 




SEQ 




«?ax jsjftz ***x r*£z 




1 




80. 


5. 0. 0. TT3 




PNo . 


x- K # 


tlDi&X tJf&Z RSiS FJSiS RiMO RtUiA Rig FX£ 


2 


BAH our 0 


80. 0 


130 200 0.3 2.5 


3 4 


SEQ 


ffirn- 






1 


LIN C5. 


♦ 


♦ 50. (1) ♦ 


▼ ▼3 


2 


Llfl C5. 




♦ 70. (2) ♦ 


▼▼3 


3 


CD 


70. 


(3) 80. 125. 50. 


YT3 


PNo. 


*-K # 




SMS tt±« RKK F/S£ £0 tJte Rig 


FIJI 


3 


grv our 0 


1 0 


10 ♦ ♦ 120 0.08 2. ♦ 


5 


SEQ 




+ &ax 


t»&2 »jgx tt£Z ftgc 




1 




50. 


(4) 40. (5) 




PNo. 




fr>77 


■;-k £g «B S£ Blk HS tjoii 


XH 


4 


THR OUT 0 


0 


2 . 60 1 1.299 10 120 0.3 


6 


SEQ 




jgjflx JS.SZ KAX K£Z 




1 




50. 0 


50. (6) 




PNo. 


■t- K /1- 








5 


E«D 


0 


0 0 0 0 0 





( 1 ) L 1 + 1 O 

(2 ) L2 

(3) L2 

<4 ) L 1 + 1 O 

(5 ) L 1 + 1 O 

(6). LL+3 



[B5 5] 

ASCII 3-K (*X^ Alphabet) 



6 X4 l' 


: f , < :■ 

Ox" 4 2 


jr : ";c, ; 
o xT'i" 


"o'xi'r 


e ' - 

0 X4 6* 


?■ 

0X46* 


OX 4 7 


0x48" 


• i : 'v : ^ 

"Oxi'V 


\ J ... 

6 x4A 


?? ■ : " 

Ox 4 B 


L 

0 x 4 c" 


* H ■ M 
6'x 4 D* 


OxTe" 


0x4 F 


*0 jk5 "6" 


: ; 

"o'x's'f 


0x52 


S 

' 0 x 5 3* 


T 

6x5 4 


; ';u 

0x5*5 


hoy 

"o'x'vr 


'■L'.'-ii*''" - ' :-; 
"o'xi'i" 


"o'xTs" 


0 x S 9 


0x5 A 


EQ-B 

6 xd a* 





(«) EOB: End of Block 



-42- 




WJB^FS- 1 3 4 7 3 4 



[03 4] 



PNo. 


tra rag iHest *t±x {±±z 


0 


S45C 80. 0. 155. 


2000 0.2 0.1 5. 


! PNo. 


* — K 




Rm& vmm r^js rxm fxs 


1 


EDG FCE 




110 200 0.3 2. 1 2 


SEQ 




feSX ttAZ » AX fcjftZ 


I 




80. 


5. 0. 0. TV3 


PNo. 




# fliiX fcJD&Z Rfi£ Ffflg R&9 Rtflli RIS FXR 


2 


BAR OUT 


0 80. 0 


130 200 0.3 2.5 3 4 


SEQ 


ffi «3-t »*x 


tb&Z .WAX HjAZ fgn-^/S %^r/^js a? 


1 


LIN 


C5. ♦ 


♦ 50. (1) ♦ 3 


2 


Llfl 


(2) ♦ 


♦ 70. (3) ♦ 3 


3 


CO 


70. 


(4) 80. 125. 50. TV 3 


PNo. 




# R Vy* 


WB tt±tt R^iE FHiS fcffi* RXH FX* 


3 


GRV OUT 


0 1 0 


10 ♦ ♦ 120 0.08 2. ♦ 5 


SEQ 




tk&z **£x ***z f*:?-^ ftg ffl<* 


1 




50. 


(5) 40. (6) 


PNo . 


^- K 


# ftV77 


»j— h fts «» Uftjc m tm 


4 


THR OUT 


0 0 


2. 60 1 1.299 10 120 0.3 6 


SEQ 




tt&x Kdz »jax &«z 


1 




50. 0 


50. (7) 


PNo. 


K 




®# 9-?No. ®£ SJgfc ->7 


5 


END 


0 


0 0 0 0 0 




(1) 


LL+ 1 0 






(2) 


@D2 






(3) 


@D 1 






(4) 


@D1 






(5) 


LL+ 1 0 






(6) 


LL-r 1 0 






(7) 


LL+3 





-43- 



(44) 



#^¥5- 13 4 7 3 4 



[0 3 7] 



pno. tm we ems* <±±x <±_tz ^me 



o _ 



4 6 



»tftH L 



[124 2] 



Wl 1 
PO, 

PI, 

S 1 , 
P 2, 
SI , 
S2. 
53, 
P3. 
5 1 . 

P4, 

S 1 . 

P5, 

% 



00; 

" 3 4 5C 
" EDG" 
SO. 0, 
" BAB" 
" LIN" 
- LIN" 

-|U,H f 

" GRV" 
, 50. 0 
'* THR" 
BO. 0, 
" END" 



80. 0. 0. 0, 1 55. 0, 2000, O. 2. 0. 1, 5. 0; 
, FCE" , 1 1 0, 20 0, 0. 3. 2. 0. I, 2 : 
5.0. 0.0, 0. 0, "Z3"; 

, " OUT" . 0. 80. O, O. 0. 130, 20 0. 0. 3, 2. 5, 3. 4; 
• 5 • • . 50. 0, 45. 0, , . " Z3" ; 
■ . . 70. 0, 70. 0, , , " Z3" : 

. 70. 0, 70. 0, BO. 0, 125. 0, , . m Z3" ; 
. " OUT" ,0,1,0, 1 6. O, ,.120,0. 08, 2.0. ,5; 
,45.0,40.0,45.0,,.,; 

. " OUT", 0, 0, 2. 0, 60. 0. I. 1. 299, 1 0, 12 0. O. 3. 6 
0. 0. 50. 0, 38. 0; 
. 0. 0. 0. 0.0,0; 



-44- 



(45) 



fl*M¥5- 13 4 7 3 4 



[S3 8] 




2 1 1 





Y E S 






_ _2 1 5 



2 1 4 





7*3tM^5 

i ^ — '2 1 6 










L_^2 1 7 

h3E^T^> 1 


y~ 2 18 















^ END j 



-45- 



(46) 



t&fflW- 5- 1 34 7 3 4 



[S3 9] 



P ARAM ^;l/-7' LL 
TBS7025 TP3 50. 



mm* 



[04 5] 



( 1, 
(2, 
(3, 
(4, 
(5, 
(6, 
(7, 
(8, 



7 5 



— ( 1, 


2) — — 


( 1, 


3 ) 


— (2, 


2) — — 


(2, 


3) 


— (3, 


2) — 


(3, 


3 ) 


— (4, 


2) — — 
152H^ 6 - 


< 4, 


3) 


C LX 


(5. 


3) 


— (6, 


2) — — 


(6, 


3) 


— (7, 


2) — — 


(7, 


3) 


— (8, 


2) — — 


(8, 


3) 



,7 6 



0~2 0 0 0 0 



7 7 



7 8 

18*11 3 00 



-46- 



(47) 



¥f$l¥-5- 1 3 4 7 3 4 



[04 0] 





-47- 




>ftffl¥-5- 1 3 4 7 3 4 



[04 1] 



PNo. 


m m 


foS JWtft* BffiSR tt±x {±±z «mBB 






0 


S45C 80.' 


0. 155. 


2000 0.2 0.1 5. 






PNo. 


*- K 




RJHS FHOil RiMD RbJJii RXS FIR 




1 


EDG FCE 




110 200 0.3 2. 


1 2 




SEQ 






ttAZ K£X K£Z 


S3 




1 




80. 


5. 0. 0. 


TT3 




PNo. 


*-K # 


wax mz rjqjs F«as r&o 


RtfEi RIfi Fig 


2 


BAR OUT 0 


80. 


0. 130 200 0.3 


2.5 


3 4 


SEQ 






&Az MAX ffjAz &3-*/$ 


*f£R/ftJ3 ffl? 


1 


LIN C5. ♦ 


♦ 50. ffg| 


♦ 


▼T3 


2 


LIN (K 


3 ♦ 


♦ 70. @g| 


♦ 


▼T3 


3 


a 


70. 


TO 80. E3H3 


50. 


TV 3 


PNo. 


*-K # 




mm ft±ft r«b Fjgji iM»3 m rxs 


Fie 


3 


GRV OUT 0 


1 0 


10 ♦ ♦ 120 0.08 


2. ♦ 


5 


SEQ 






JS.&Z «FjAX MFjftZ »3— * 






1 




50. 


gcgl 40. pig 






PNo. 


t-K # 


fT>7T 


'J-K flHE *tt lUft 




Ift 


4 


THR OUT 0 


0 


2. 60 1 1.299 10 120 


0.3 


6 


SEQ 




tt£x ifi*z »jax k&z 






1 




50. 


0. 50. [5g 






PNo. 






80(8 7-?No. ifflffi 0& i/V hi 






5 


END 


0 


0 0 0 0 0 







[0 6 6] 



[PROGRAM FILE] 



IN/OUT 5. 1/t 



PROGRAM ENTRV 8 REMAIN 32 

CHARACTER 1500 REMAIN 16000 

<PROGRAM> <CKR> <ST> <COMMENT> 

90 123 TEST CUT NO. 12 
100 
200 
300 
400 
500 



0( B ) comment( 

INPUT OUTPUT ERASE ' COPY 



[06 8] 



(BO 



/ 

R 5 D 



C5 S 



*70 



1 2 5 * 

— 7 O ? 

— 4 5 * 

^3 5 » 

/ 150P2.0 



C 5 



**m* : S 4 5 C 
JjmTTi* : * X 1 5 5 



-48- 



(49) 



¥fffl¥-5- 1 3 4 7 3 4 



[H4 6] 



) 





,4 0 1 








^ YES 


N ■ 


= 1 






















N = N + 1 



4 0 2 



4 0 3 



4 0 4 



4 0 5 




-49- 



* ♦ 



(50) 



&ffi¥- 5- 1 3 4 7 3 4 



[04 8] 



-4 2 3 



NO 





4 2 1 








I ^4 2 2 








YES 


-4 2 4 












-4 2 5 


> 7-fe- 








^-4 2 6 










YES 

4 3 0 | " ~_4 3 1 



43 2 





YES 











^ END ) 



-50- 



(51) 



fl#M¥5- 13 4 7 3 4 



[04 9] 



.4 4 1 



NO 





YES 


| N * 


= 1 






1 N*ao»€f--*»aj 



44 2 



.4 4 3 



,4 4 4 





rYES 






^.446 






^447 






^448 




(end) 



-51- 



(52) 



4#M¥5- 1 3 4 7 3 4 



[05 0] 



*MEMO, 17 6; 



(3,5,2) = 0.2 00 00 t 30 O.'CLX'/XKlSfi^ y 77VXff ; 



*END ; 



[05 1] 



[857] 



(A) 



1 ^2 4 



HFFF 



001X30400 Z-29600F5711 



ooo 

? * X 

2 7 2 7 2 7 



a o o 4 


OOOBOOOl 


0 0 4 7 


0 0 0 0 0 0 0 1 


0O5A 


FFFF8C6 0 


0 0 5 B 


000076CO 


0 0 4 6 


0 0 0 0 1 A 3 7 


0 0 0 A 


00000000 



a o l 

Z- 2 9 6 0 O 
X 3 04 0 0 
F 6 7 1 1 
E O B 



(C) 



8 


0 


0 


4 


0 


0 


0 


8 


0 


0 


0 


1 


0 


0 


4 


7 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


5 


0 


F 


F 


F 


F 


8 


c 


6 


0 


Q 


0 


5 


B 


0 


0 


0 


0 


7 


6 


C 


0 


0 


0 


4 


6 


0 


0 


0 


0 


1 


A 


3 


7 


0 


0 


0 


A 


0 


0 


0 


0 


0 


0 


0 


0 4 3; 



-52- 



(53) 



¥fffl¥-5- 1 3 4 7 3 4 



[125 2] 

(A) 



2 + 2 + 2 byte 



x - ? SB (2 + 4)byte*30 



J 



n - K « 

( 2 b y t e ) 



( 4 b y t e ) 



[06 7] 



[070] 



#1 




(1. 


1 ) 




- < 1, 


23 - 


»0 


- (1, 


a) - - tx, 


4) - 


#2 




(2, 


1 ) 




- (2. 


2) - 


#10 


- <2, 


3) - - (2, 


4) - 


#3 




ca. 


I) 








#11 


- (3, 


3) - - (3. 


4) - 


#4 




(4. 


1 ) 








#12 








#5 




(5. 


1 ) 








#13 








ft 6 




(6. 


1 ) 








#14 








#7 














#15 








ft 8 




(8. 


1) 








#16 









/ 



(1. i) - 

<2. 1) - 

(a, i) - 



<a, j) 
<i. 3) 

<2, 3) 




- (1. 


i — - 

2) - 


- (2, 


2) - 


- (3. 


2) - 


- C8. 


2) " 


- CI. 


4) - 


- C2. 


4) - 


- (8. 


4> - 



TYPE- N 



.2 4 



ooo 

\ 1 * 

2 7 2 7 2 7 



2 2 J 



-53- 




%fffl¥-5- 1 3 4 7 3 4 



[05 31 

(A) 



^ ^ - g|5 




" EOB" r - * 

QxQO I OxQA; OxOOjOxQQj OxQO | 0x00 



-54- 



(55) 
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(54) METHOD FOR GENERATING INTERFERENCE EVASION ROUTE 
(11) 5-134732 (A) (43) 1.6.1993 (1?^ 

(21) Appl. No. 3-295573 (22) 12.11.1991 
(71) FANUC LTD (72) TATSUYA OMI 
(51) Int. CI 8 . G05B19/403,B25J9/10,B25J9/16 

PURPOSE: To automatically generate an interference evasion route in short 

time in the operation program of a robot. 
CONSTITUTION: When the robot interferes with another object between tne 
initial and last positions of the robot, a temporary evasion point is obtained 
between the immediately preceding position and the immediately succeeding 
position of an interference area (S12). When the temporary evasion point 
interferes with the initial position (SI 4), it is discriminated whether the 
immediately preceding position interferes with the temporary evasion point 
or not (S15), the immediately preceding position is regarded as the initial 
position when interference exist, the temporary evasion point is re-obtained 
since the temporary evasion point is regarded as the last position and a case 
without interference is retrieved (S19). The route connecting the initial position 
with the temporary evasion point is established and, then, the route connecting 
the temporary evasion point with the last position is established in a same 
way (S16, S17 and S21). Thus, the interference evasion route is generated as 
the route 'connecting the initial position, the evasion point and the last position. 
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A: start. B: end. 511: more than-designated times?. SI 2: 
to obtain temporary evasion point. S13.S20 and S22: success?, 
516- Does interference exist between the last position and 
temporary evasion point?. S 17: Does interference exist between 
immediately succeeding position and the temporary evasion 
point?, S18: to set evasion point and to write a program. 
S19: SU-S15 are executed with initial position and the 
last position as immediately preceding position and temporary 
evasion point, S21: S11S17 are executed with initial position 
and the last position as temporary evasion point and immediately 
succeeding position 



(54) WORKING ROBOT 

(11) 5-134733 (A) (43) 1.6.1993 (19) JP 

(21) Appl. No. 3-298635 (22) 14.11.1991 

71 HITACHI CONSTR MACH CO LTD (72) KUNIHIKO YOSHIDA(l) 
(51) Int. Cl s . G05B19/403,B24B27/00,B25J9/10,B25J13/08,B25J19/02 

PURPOSE: To provide a working robot executing unformalized deburring in 
work in spite of the size of a shape error in work. 

CONSTITUTION: A sound sensor such as a microphone 20, etc., is attached in 
the back surface of a jig 21 where work W is fitted and work sound to work 
W by a working tool such as a grinder gripped by the working robot, etc., 
is detected. A work start position which is previously taught is compared with 
the position of the grinder when work sound is obtained and a work route 
which is designated at first is corrected by the difference between the two. 
A sound-collecting horn 22 is arranged in the periphery of the sound sensor 
and a thin resonant disk part 28 is provided at the jig 21 so that the sensitivity 
for detecting work sound is enhanced. 
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(54) NUMERICAL CONTROLLER AND CONTROL METHOD THEREFOR 
(U) 5-134734 (A) (43) 1.6.1993 (19) JP 

(21) Appl. No. 4-62143 (22) 18.3.1992 (33) JP (31) 91u.74367 (32) 17.9.1991 
(71) MITSUBISHI ELECTRIC CORP (72) TOMOMITSU NIWA 
(51) Int. CI 5 . G05Bl9/403,G05Bl9/405 

PURPOSE: To enable input/output to be executed concerning all kinds of data 
in an NC controller between the NC controller and an external input/output 
device and to execute the input/output by means of a character code by storing 
the respective kinds of data inside the NC controller as two-dimensional or 
one-dimensional array data in accordance with respective screens so as to con- 
vert the data in a character code conversion processing part. 

CONSTITUTION: A data input/output control part 30 is a part controlling the 
input/output of data between the NC controller and the external input/output 
device 2 and is connected to the character code conversion processing part 
31 so that data except the character code in the NC controller 1 is- converted., 
into the character code and the character code which is inputted from the 
external input/output device is converted into data in the NC controller 1. The 
internal data of an NC data storing area 32 is stored by a prescribed format 
as array data corresponding to the respective screens of the NC controller 
1. The respective kinds of screen data is constituted of a header information 
Part consisting of screen numbers and also a data part consisting of the number 
of 

rows and columns in array, etc. 
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(a): NC internal data, {by. file data 



